Temperature, pH, and solvent isotope effects on cytochrome c peroxidase mutant N82A studied by proton NMR.
The mutant of baker's yeast cytochrome c peroxidase-CN with Ala82 in place of Asn82, [N82A]CcPCN, exhibits a complex solution behavior featuring dynamic interconversion among three enzyme forms that so far have only been detected by NMR spectroscopy. Proton NMR studies of [N82A]CcPCN reveal resonances from each of the three enzyme forms and show that the interconversion among forms is controlled by the pH, temperature, and isotope composition (H2O vs. D2O) of the buffer solution. No evidence for a key hydrogen bond between His52 and heme-coordinated cyanide is found in any of the enzyme forms, indicating that disruption of the extensive distal hydrogen bonding network is the source of this phenomenon.